Central banks have become more independent in many countries. A common rationale has been the existence of a credibility (or lack-of-trust) problem for monetary policy. This indicates a possible and until now unexplored link between social trust and central-bank independence. Our empirical findings, based on data from 149 countries, confirm such a link, in the form of a u-shaped relationship. We suggest that two factors help explain this finding: the need for this kind of reform and the ability with which it can be implemented. At low trust, the need for central-bank independence is sufficiently strong to bring it about, in spite of a low ability to undertake reform. At high trust, the ability to undertake reform is sufficiently strong to bring high independence about, in spite of a low need for it. At intermediate trust levels, lastly, neither need nor ability is strong enough to generate very independent central banks.
Introduction
Social trust -as measured by the share of people who think that most people can be trustedseems conducive to the reaching of quite a few social and economic goals. For example, it is positively related to economic growth (Zak and Knack, 2001; Berggren et al., 2008) , GDP per capita (Dearmon and Grier, 2009) , trade (Guiso et al., 2009) , stock-market size (Guiso et al., 2008) and financial integration (Ekinci et al., 2007) . Societies in which people think that most people can be trusted thus tend to exhibit many widely valued qualities that are lacking in low-trust societies.
We propose to study whether trust affects central-bank independence. Pinpointing the determinants of this kind of independence is of interest, since previous studies have generally found it to entail low inflation rates -see, e.g., Brumm (2006) , Acemoglu et al. (2008) , Crowe and Meade (2008) and Klomp and de Haan (2010a) . Our hypothesis is that social trust is a factor of importancein fact, there is a connection between the rationale for making central banks more independent and trust, since the quest to give central banks an independent role largely builds on a perceived credibility (or lack-of-trust) problem. According to the literature on time-inconsistency in monetary policy, starting with Kydland and Prescott (1977) and Barro and Gordon (1983) , policymakers have an incentive to renege on their pronounced inflation goals through surprise inflation, which causes the public to eventually not trust announcements of such goals. 1 The equilibrium outcome is the inflation rate at which no further gains can be obtained through inflation surprises. This situation entails inefficiently high inflation with no reduction in unemployment. Rogoff's (1985) solution involves the delegation of monetary policymaking to a conservative central banker, that is, one that puts a lower weight on the loss associated with unemployment than policymakers, resulting in lower inflation in equilibrium. Despite this connection, no previous study has to our knowledge analyzed the relationship between social trust and central-bank independence.
We study social and not particularized trust. The former is unrelated to information about specific persons or organizations -it captures a basic outlook on people in general -while the latter refers to trust in people or organizations one knows or knows something about. Our primary motivation for looking at social trust is that we theorize that central-bank independence is a function of trust towards "everybody", since a decision to delegate power arguably depends on an assessment, by those undertaking the delegating, of the reactions of very broad groups of 1 Even though the empirical evidence for time inconsistency is not conclusive, several studies suggest that it is a real problem (see, e.g., Ireland, 1999; Berlemann, 2005; Sachsida et al., 2011). unidentified actors, such as politicians, voters and civil servants. Only social trust, we argue, fully captures this broad, trusting outlook that is related to a willingness to undertake reform.
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To understand the relationship between trust and central-bank independence we propose two mechanisms that work in opposite directions. On the one hand, there is the ability to undertake reforms. This ability is positively related to trust: the more people trust others, the easier it is to agree on delegation of power and to overcome social conflict and strife. On the other hand, there is the need for reform. In a setting with low trust, the credibility problem of monetary policy is plausibly very high, and the need to implement central-bank independence reforms is therefore seen as more urgent. At high trust levels, this need is much smaller, since trust can be seen as an informal institution that serves as a substitute for a credible formal institution. In all, the two factors identified indicate a non-linear relationship between trust and central-bank independence. If the need is sufficiently strong at low trust levels, and if the ability is sufficiently high at high trust levels, we obtain a u-shaped relationship when putting the two mechanisms together.
We investigate the relationship empirically by making use of Arnone's et al. (2007) centralbank independence index. 3 Social trust is defined as the share of the population that think that most people can be trusted. Previous studies of the determinants of central-bank independence do not include social trust but rather focus on factors such as interest groups and political institutions (Posen 1993) , past inflationary experience and political instability (de Haan and van't Hag, 1995) , inflation aversion (Hayo, 1998) , checks and balances and the design of the political system (Moser, 1999) , political fragmentation, legal culture and labour-market structure (Hayo and Hefeker, 2002) and socio-political turbulence and a balance of power between the executive and the legislature (Carmignani et al., 2008) .
This study most closely relates to Hayo and Voigt (2008) , who look at the effects of judicial independence and trust in the legal system on central-bank independence and inflation rates. They find that both factors are positively related to independence and negatively related to inflation rates.
The idea is that there is a second-order commitment problem (Moser, 1999) , such that politicians 2 This is not to say that it would not be of interest to study the effects on central-bank independence of trust in the central bank as well: such an analysis would be complementary to this one. However, at this point, there are to our knowledge no cross-country data on trust in central banks, so this will have to be a topic for future research.
may have an incentive to influence monetary policy by trying to intervene in the work of the independent central bank, and that an independent and trusted legal system may make such attempts difficult to undertake. The trust measure, and the suggested mechanism for why this kind of trust matters, is different compared to the one used in this study. We also use another outcome variable: a broad central-bank independence index instead of the turnover rate of central-bank governors (although we use the latter measure in a robustness test).
Our results indeed suggest a u-shaped relationship between social trust and the level of central bank independence. In general, low-and high-trusting societies both tend to delegate considerable power from politicians to independent central bankers, while countries with intermediate levels have a lower degree of independence. Thus, the institutional framework in this area seems to be affected by the level of social trust, a relationship that has not been recognized previously.
Theoretical preliminaries
We argue that the relationship between social trust and central-bank independence is a function of two factors: the ability to establish independence and the perceived need to do so. Social trust affects these two factors, which in turn affect the probability and magnitude of reform. As the level of central-bank independence is the end result of a period of reforms, social trust can therefore also be expected to influence this level.
The ability to undertake central-bank independence reform
In order for mutually beneficial agreements to come about, actors need assurance that they will not be exploited by opportunists and that agreements are reliable. As explained by Knack and Keefer (1997) , this can come about through written contracts and formal legal institutions, but this is a costly and imperfect method. An alternative mechanism, which reduces the need for contracts and formal institutions for agreements to come about, is provided by trust.
This reasoning also applies to political decision-making. When reforms are contemplated, there are many obstacles to overcome. Politicians may need assurance that other politicians will not undermine their decisions later on; that bureaucrats will co-operate and not shirk or work for a different agenda; that voters will not quickly withdraw their support as a result of the reforms; and that interest groups will not spend large resources to block or undo the reforms. Such assurance can to some extent come from credible formal institutions, such as a division of power with a strong and independent legal system acting as a check on legislation, but trust can provide an alternative mechanism through which politicians can obtain assurance of the kinds just mentioned, making them more inclined to and able to undertake reforms.
More specifically, if politicians trust each other, both within and between party groups, agreement on reform will be easier (Boix and Posner, 1998; Knack, 2002) . Interests are more easily aligned, and gridlock less probable, when political actors do not perceive other such actors to be opportunistic and when they believe that agreements will be adhered to. As an example, Den Butter and Mosch (2003) find that trust among policymakers and among other key actors on the political scene in the Netherlands greatly facilitated the implementation of reforms that contributed to a strong economic development.
Second, if politicians trust bureaucrats, this means that they are more prone to delegate power. A major reason for this is that trust mitigates the principal-agent problem; another is that it fosters a sense of co-operation (Boix and Posner, 1998) . Bjørnskov (2010) shows empirically that public officials are more honest and therefore more trustworthy in societies with high trust.
Third, if politicians trust voters, the latter are believed to assess politicians in a generous and long-term manner, which may facilitate reforms that are socially beneficial in the longer run albeit costly during a transition. Trust in this direction may stem from an expectation of trust in the other direction: social trust implies trust "overall". For example, if compensation is promised to cover temporary losses, trust from voters to politicians increases the perceived credibility of such a promise, which should reduce resistance to reforms (Heinemann and Tanz, 2008) . Reformers are then less worried about immediate electoral punishment.
This reasoning can be applied to level of central-bank independence and the reforms that precede and determine it. Initially, there are some politicians who consider a reform desirable, perhaps because they think it will help bring about lower inflation. As Neumann (1991) and Hayo and Voigt (2008) clarify, for such a reform to be credible, independence needs to be built on a certain institutional structure that guarantees the absence of meddling from the politicians. However, McCallum (1997) and Hayo and Voigt (2008) also point out that there is a second-order commitment problem, such that politicians may still have an incentive to intervene in the formally but not necessarily actually independent central bank, e.g., influencing governors or the goals for the bank.
While de facto judicial independence coupled with the public's trust in legal institutions seem to solve large parts of this problem, we propose that social trust offers an alternative solution to the problem. If trust is present, credibility can be established more easily in a given institutional setting.
Hence, we suggest that trust is positively related to the chance for and size of reform: by making enduring agreement between politicians easier, by politicians having confidence in independent central bankers, by politicians believing that voters will regard the reform generously, and by politicians not seeing a risk for interest-group activity aiming to undermine reform attempts.
Lastly, although we discuss trust between various groups, we indeed see this section as exploring the consequences of social trust, which encompasses people in general. This means that it encompasses groups of people, like politicians, bureaucrats as voters, among others, as well -but not because they are assessed on the basis of how they have acted in their capacities as politicians, bureaucrats and voters but because they are part of a society in which an attitude of general trust is present. As Knack and Keefer (1997, p. 1253) put it: "Government officials in societies with higher
[social] trust may be perceived as more trustworthy, and their policy pronouncements as thus being more credible." Furthermore, social trust applies to "all" groups without any particular differentiation, including the three identified in this section, unlike particularized trust, e.g., in the form of "institutional" trust, which is directed narrowly at identified groups on the basis of knowledge about have they have carried out specific tasks. The difference between the two with regard to different groups is not, then, that the one does not relate to groups while the other one does but that social trust covers groups as part of people in general while particularized trust covers groups qua groups evaluated on group-specific grounds. In addition, social trust extends over time and concerns not only today's members of these groups but also tomorrow's. Politicians contemplating reform can be expected to be more prone to engage in reform if they believe in the good intentions and promise-keeping qualities of future political decision-makers. Particularized trust, on the other hand, is essentially backward-looking.
The need to undertake central-bank independence reform
A second factor of importance is the perceived need to make the central bank more independent. This perceived need follows from the credibility problem of monetary policy, which is big at low levels of trust and which is decreasing in trust. 4 The reason is that trust can be expected to reduce the problem of time-inconsistency: if there is mutual trust between politicians and voters, the latter do not expect the former to renege on their stated commitments, and the former -in striving to continue to be perceived as trustworthy -will hesitate to increase inflation surprisingly. If politicians do not trust each other, there is easily a suspicion that opposing parties will default on their promises in this area in the future. With low trust there is hence weak "social discipline" on monetary policy that makes central-bank independence essential for achieving credibility for a lowinflation approach. The absence of such discipline also implies a low propensity for punishment of opportunism, which Bjørnskov (2010) argues is present in high-trust settings. When people trust each other, they have high expectations and will react more strongly if the agents misbehave, which functions as an incentive not to misbehave. This in turn makes the perceived need for institutional reform smaller: monetary policy-makers are assumed to behave well and avoid such things as inflation surprises.
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This is not to say, however, that the perceived need for central-bank independence is necessarily low in an absolute sense in high-trust countries, only that it is lower than in low-trust countries. One reason for the presence of a perceived need in high-trust countries is that even if the majority of people in such countries think that most people can be trusted, few probably trust everybody else wholly and unconditionally. A second reason is that there are individuals in high-trust countries that do not think that most people can be trusted. The highest trust levels, in the Scandinavian countries, are at about 65% of the population -which means that about 35% do not think that most people can be trusted. These two reasons for "incomplete" social trust imply that central-bank independence might still be needed. Nevertheless, all else equal, the perceived need for such independence can be expected to be smaller the higher the level of social trust.
Putting ability and need together
When putting ability and perceived need together, we can illustrate the relationship between trust and central-bank independence as in Fig. 1 .
[ Fig. 1 
near here]
We have the two curves A and N. The former refers to the ability of relevant decision-makers to implement reform in this area (as explicated in Section 2.1); the latter refers to the perceived need to have reform (as explicated in Section 2.2). Summing the two curves produces the u-shaped curve A+N, which gives the "full" relationship between our two main variables.
The nature of the influence of social trust
Even if social trust affects the ability and the perceived need to undertake reform, and thereby the resulting level of central-bank independence in the way suggested in Section 2.3, it is neither necessary nor sufficient for reform to come about. If, say, relatively high trust were necessary, this would imply that high central-bank independence could not be established in low-trust countries (which, according to our theoretical reasoning, it can, due to the high perceived need for reform there). And if relatively high trust were sufficient, this would imply that all countries above a certain trust level would all have high central-bank independence (which is not necessarily the case, even if the ability to undertake reform is high, due to the low perceived need for reform there). Moreover, it could not then be explained why central-bank independence levels vary between countries of equal trust levels -such variation implies that other factors must be relevant as well.
Rather, social trust can be seen as a kind of catalyst that influences some but not all of the necessary and jointly sufficient conditions for reform, and the degree to which these conditions are met varies between countries. This explains why countries with similar trust levels have different levels of central-bank independence, or why they have had similar levels of central-bank independence established at different points in time. According to our reasoning above, low or high trust (compared to intermediate levels) makes it more likely that all necessary and jointly sufficient conditions for reform are met, but it alone is neither necessary nor sufficient.
Inspired by Leighton and López (2012) we suggest the following necessary (and maybe jointly sufficient) conditions for central-bank independence reform: that certain ideas have emerged and have been accepted (such as the identification by academic economists of the risk for time inconsistency in monetary policy), that there is a perception of a problem that needs to be solved (high inflation rates) and that some individuals are willing to lead the initiation of a reform process. In our view, trust arguably affects the latter two of these conditions (by affecting the perceived need for reform and by affecting the ability to undertake reform), but it does not solely cause these necessary conditions to be met and it does not, as we see it, affect the first necessary condition.
Social trust thus affects but does not solely cause the implementation of reform and the resulting levels of central-bank independence.
Reverse causality
Although we cannot rule out reverse causality -that central-bank independence affects social trust -we think the argument for its presence in our analysis is not very clear or strong. As we clarify in Sections 1 and 2.1, it is important to differentiate between social trust, which is the trust concept we use, and "particularized" trust (i.e., trust in organizations or identified groups of people, such as the central bank or the government). These concepts of trust are not only conceptually very different, but also not very closely related empirically (Hooghe and Stolle, 2002) . We do not think it is reasonable to expect that social trust -the share of people in a society who think that most people can be trusted -is affected by the status or organizational form of the central bank (or by the related time-inconsistency problem). Social trust is a culturally deeply embedded characteristic of a society, which is quite stable over time -as shown by Bjørnskov (2007, pp. 3-5) . In fact, he demonstrates that trust has been very stable across the period since 1980 -exactly the period during which central banks have become more independent. If reverse causality is a problem, one would then expect that trust had increased in a number of countries, but it has not. 6 This stable character differentiates social trust from trust in, say, a government organization, which may fluctuate in accordance with citizens' perceptions of how well and on what grounds government officials are carrying out their job -see, e.g., Guiso et al. (2007) , Tabellini (2010) and Nunn and Wantchekon (2011) . However, if we used, say, trust in the central bank as our dependent variable, there would be a distinct risk for a problem with reverse causality.
Data

Dependent variable
To measure central-bank independence (CBI), our dependent variable, we make use of the index of Arnone et al. (2009) . They apply the methodology of Grilli et al. (1991) Cukierman et al. (1992) .
[ Table 1 near here]
Clearly, the level of CBI has increased dramatically around the world, confirming Cukierman's (2008, p. 723) statement that "most central banks in today's world enjoy substantially higher levels of both legal and actual independence than twenty years ago or earlier." For the countries for which we have data for both years, only five decreased their CBI level in this period.
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The measure we use captures de jure CBI. Is it a problem that we do not use a de facto measure, since there may be a discrepancy between the legal stipulations and the way things "really" work? We do not think so, for the following reasons.
First, in developed countries, we see no reason to expect de facto and de jure CBI to differ, at least not very much (Cukierman, 2008, p. 727) . In such countries, the rule of law generally holds and formal institutions tend to be followed in political and legal practice. One thing that strengthens the 7 The type of measure that we use has been criticized by Forder (1998) on the grounds that different measures yield quite different results and that it is subjective which factors to include and how to measure and weigh them. While we agree that these constitute weaknesses and that our results should be interpreted keeping these points in mind, we still believe that our type of measure captures CBI to a reasonable degree, as suggested by Berger et al. (2001, pp. 22-23) and Arnone and Romelli (2012, pp. 4-5 Second, even though our theoretical analysis primarily concerns de facto CBI, it also concerns de jure CBI in two ways, and hence, it can be related to the empirical analysis even if there should exist a discrepancy in the data between de facto and de jure CBI. (i) The part of our theory that is presented in Section 2.1 and that concerns the ability to undertake central-bank reform can refer to both de facto and de jure CBI. The latter case involves changes of formal rules, and our empirical measure documents that such changes have indeed occurred in many countries (see Table 1 ). We posit that the ability to undertake such reforms have been strengthened by social trust.
(ii) The part of our theory that is presented in Section 2.2 and that concerns the perceived need to undertake central-bank reform can also refer to both de facto and de jure CBI. The latter kind of CBI is relevant to the extent that the perceptions of those able to bring about formal institutional change are such as to relate de jure CBI to inflation. They may, for example, hold that a change in the formal standing of the central bank is necessary for de facto CBI to occur, with reduced inflation as a consequenceand if so, this creates a link between the perceived need to undertake reform and de jure CBI. 
Explanatory variables
Our main explanatory variable is social trust, defined as the share of the population that answers "yes" to the first part of the question: "In general, do you think most people can be trusted 8 Despite the arguments in favor of using our measure of de jure CBI we complement our analysis by using a proposed indicator of de facto CBI -the turnover rate of central-bank governors (TOR). Results are reported in Section 5.2.
or can't you be too careful?" This question is correlated with measures of honest behavior (Knack and Keefer, 1997; Bjørnskov, 2007) ; the share of people who do not reply to it is very low, typically below 5%, which indicates that people grasp it clearly (Nannestad, 2008) ; both in-depth interviews (Uslaner, 2002) and the fact that replies to the question predict outcomes of trust experiments reasonably well when the stakes of anonymized games are of economic significance, suggest that the question measures trust in strangers or people whom the respondents do not know Ostrom et al., 2009; Thöni et al., 2009 In addition, we use a set of economic and political control variables, based on previous studies that have looked at the determinants of central-bank independence (Posen, 1993; de Haan and van't Hag, 1995; Hayo, 1998; Carmignani et al., 2008; Hayo and Voigt, 2008; Dreher et al., 2010 The motivation for including inflation is that countries characterized by high inflation could be more prone to implement central-bank independence reforms than countries with low inflation. On the other hand, low values might be an effect of a historically high level of central-bank independence, suggesting that there might be a reverse-causality problem. As for unemployment, the time-inconsistency model of monetary policy implies that the benefit of surprise inflation is higher the larger the gap between the desired unemployment rate and the natural rate of unemployment. Hence, to the extent that low inflation is valued highly, countries with high unemployment could have a larger incentive to increase the level of central-bank independence (Cukierman, 1994) . 12 GDP per capita is a standard variable to differentiate between countries on the basis of wealth, but it is unclear what the sign of a possible effect is. As for IMF credits, it has been suggested that reforms to increase central-bank independence have been implemented, especially in less-developed countries, to signal creditworthiness to foreign investors (Maxfield, 1997) . We therefore expect this measure to be positively related to the level of central-bank independence.
Political factors used in the analysis are political fragmentation in parliament, whether the country is a federation or not (Lundell and Karvonen, 2003) , the number of previous coups (Marshall and Marshall, 2007) , the quality of government (International Country Risk Guide, 2008 ) and a dummy capturing whether the country is a democracy or not (Cheibub et al., 2010) . Political fragmentation has a theoretically ambiguous effect: it makes it more difficult to agree on making the central bank more independent, but it also makes the politicians more motivated to tie the hands of the opposition when those in power alternate. The federation dummy takes the value one if the country can be classified as a federation, and zero otherwise. It is a measure of institutional checks and balances, which could be expected to affect the level of central-bank independence, as central banks in such countries tend to be more independent to begin with (Moser, 1999) . The average number of coups in the previous 10-year period is included as a measure of political instability, since 12 Although we would ideally have liked to use the difference between actual and, say, the non-accelerating inflation rate of unemployment (NAIRU), there are not, to our knowledge, sufficient cross-country data for the latter variable to enable this. If unemployment follows NAIRU quite closely, as Elmeskov (1994) suggests, our approach should, however, work as an approximation.
politically unstable countries are plausibly less prone to concern themselves with institutional reforms that delegate power to central banks (Cukierman, 1994) . We include the quality of government measure (which is an average of indicators of corruption, law and order and bureaucratic quality), since it could be argued (i) that the way formal institutions work overall affects decisions about how independent the central bank should be and (ii) that social trust might be a proxy for the quality of formal institutions (such that the effect of the former is small if the latter is high). Lastly, the democracy dummy is used since policymakers in democratic countries are arguably more likely to delegate power from themselves to central bankers.
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We add two more control variables. The first is the CBI index developed by Cukierman et al. (1992) , to analyse whether the 2003 level of CBI depends on the initial level of CBI. 14 The second is a dummy for members of the ESCB (European System of Central Banks), since the Maastricht Treaty required the central banks of member states to be independent before the ESCB's establishment date.
Finally, missing data is a potential problem for us, as for many other studies using macro data.
Since missing data (if not random) can obscure the analysis, we complement our analyses of the fully observe sample with a multiple imputation approach (following Graham et al., 2003) . 15 The multiple imputation approach has been shown to produce unbiased parameter estimates that reflect the uncertainty associated with the missing observations and to provide adequate results in cases of high rates of missing data (Schafer and Graham, 2002) . Multiple imputation is also robust to violations of assumptions in the underlying imputation model (Schafer, 1997, p. 136; Allison, 2000; King et al., 2001 ).
16 13 In our sample, 21 countries changed from autocracy to democracy and 5 from democracy to autocracy during the 10-year periods. In such cases, this dummy measures the fraction of the period in which the country has been a democracy.
14 Our interpretation of CBI 89 is that it captures past unobserved history, and not controlling for it could distort our inference. However, since including the dependent variable at an earlier date could be interpreted as a test of the change in CBI, we have tried excluding it, and doing so does not change our main results.
15 Observations are not randomly missing in the case of our data. 16 We also report results using traditional mean imputation, i.e., we replace missing values with the mean value of the observed observations for each variable. This type of imputation does not affect the slope estimates in linear regressions, but suffers the disadvantage of lowering variability in the variables. The multiple imputation method avoids the latter problem.
This approach involves three phases. In the first, the missing data are replaced m times to generate m complete data sets. In the second, each of the m complete data sets is analyzed separately. Lastly, the results from the m complete data sets are combined for inference. An iterative Markov Chain Monte Carlo (MCMC) method (Gilks et al., 1995) is used to impute the missing observations. The MCMC is used to simulate a predictive distribution for the missing observations based on the mean and covariance structure of the observed data. The imputed values are then drawn from this distribution. Rubin (1987) shows that there is little advantage in producing and analyzing more than a few imputed datasets. Based on this, the current study utilizes five imputed sets of data. The empirical analysis is performed on each of these datasets and the estimation results for each are later combined, using the rules established by Rubin (1987) , to produce one set of estimation results. The means, standard deviations and missing observation for all variables (with imputed values) averaged over the five data sets are shown in Table 2 .
[ Table 2 near here]
Outline of empirical analysis
The 
Although transforming the dependent fractional variable makes it more suitable for analysis with linear regression, a less ad hoc and more efficient approach is to account for the fractional feature by use of a regression model based on the beta distribution. In the current analysis we employ beta regressions to test the robustness of results obtained from the conventional linear regression models. Following Ferrari and Cribari-Neto (2004) , the density of the beta distribution is parameterized as where and is the mean and variance of the distribution, respectively. Note here that the mean is bounded between zero and one, i.e., , and that can be interpreted as a precision parameter in the sense that, for fixed , the larger the value of , the smaller the variance of y. By using a logit linking function for the mean, explanatory variables are introduced in the model, as follows:
where , are the k explanatory variables for the sample of n countries and is a vector of unknown parameters. The parameters are identified by maximum likelihood based on the above beta density.
Empirical results
Main results
Estimation results for linear and beta regression models on non-imputed, mean imputed and multiple imputed samples are displayed in Table 3 .
[ Table 3 near here]
The results for all models indicate a non-linear (u-shaped) relationship between the level of social trust and CBI, in line with our theoretical reasoning in Section 2. 20 The hypothesis of a linear 20 With regard to the multiple imputed samples, the estimate of social trust varies between -3.558 and -3.287, while social trust 2 varies between 4.323 and 4.709. This indicates a high degree of similarity between these samples. Moreover, the two estimates are jointly significant in virtually all our estimations.
relationship against the quadratic alternative is rejected at the 5% level for all models. We have also included higher order polynomials, e.g., cubic terms: these are, however, insignificant. The relationship is illustrated in Fig. 2 , evaluated at the means of the other explanatory variables and based on the estimates from the beta regression for the multiple imputed samples. 21 The results suggest that low-trusting countries have relatively independent central banks, which we interpret as a result of a perceived need for independence in a setting with little confidence in monetary policymakers. It thus seems that countries with low degrees of trust feel a stronger need to delegate power to independent central banks to achieve credibility for a low-inflation goal. Countries with a high level of social trust likewise have quite independent central banks. Our interpretation is that trust in these countries reflects a high ability to reform, as trust facilitates consensus and the reaching of agreement with regard to letting non-politicians making important decisions. Countries at intermediate levels of trust seem to have neither sufficient need nor sufficient ability to establish high independence.
[Fig. 2 near here]
Given that the beta regression for the multiple imputed samples indicate the best fit, measured by the pseudo R 2 , we focus, in the remainder of this section, on interpreting results from this specification. As can be seen in Table 3 there is a positive association between previous inflation and central-bank independence, implying that the perceived need for reform is greater where inflation has been high. Being a federation is positively related to our dependent variable, which indicates that countries which are already delegating power from the central political level are more prone to grant the central bank a more autonomous role. Highly political fragmented countries have a higher degree of central-bank independence than countries characterized by less political competition, suggesting that politicians may be eager to tie the hands of subsequent governments.
The democracy dummy changes sign: While it is positive (when significant) for the imputed samples, it is negative and significant for the non-imputed sample. This can probably be explained by 21 The non-linear effect in Fig. 2 is displayed for a country with average characteristics. We have also evaluated the relationship at actually observed values for each country's explanatory variables and aggregated over all values of the social trust variable. This exercise gives a similar figure, although the fitted values imply that hightrusting countries have a higher fitted CBI level than low-trusting countries.
selection, since few non-democracies are included in the latter sample. 22 The ESCB dummy is positive and statistically significant, capturing that members of the ESCB were required to make their central banks more independent.
A Chi-2 test indicates the joint statistical significance of the explanatory variables at the 1% level; and the fit of the model is good for this type of data, as implied by the relatively high pseudo R 2 . However, the rest of the explanatory variables are not statistically significant, which is especially interesting since they are frequently used in the previous literature trying to explain central-bank independence where social trust has not been used for this purpose (de Haan and Van't Hag, 1995; Hayo and Hefeker, 2002; Carmignani et al., 2008) . Notably, our measure of the quality of government is not significant, and its exclusion does not really affect the estimates for social trust. This indicates that trust (which can be seen as a kind of informal institution) has an independent effect and does not serve as a proxy for high-quality formal institutions.
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In order to make the size of the effects clear, as well as indicate the loss in efficiency due to missing observations, we also present marginal effects (ME) and the percentage of the total variation due to variation in the point estimates between the five imputed samples in Table 4 . The marginal effects show the change in the predicted dependent variable for a 1% change in the explanatory variable for each variable, while keeping all variables at their mean values. Note here that the marginal effect calculated for social trust varies with the level of social trust due to the non-linear relationship. To exemplify, the relationship (shown in Fig. 2) indicates that for a shift in social trust from 3% (Cape Verde) to 38% (Germany) the level of CBI falls by 0.129, while an increase in social trust from 38% to 64% (Sweden) increases the level of CBI by 0.079. We consider these effects quite sizable. The uncertainty added due to missing observations for the estimates corresponding to the social trust variables, i.e., the linear and quadratic terms, are 10.3% and 15.4%, respectively. Despite this added uncertainty due to missing data, the effects are significant at the 5% level.
Robustness analysis and extensions
We have carried out a number of robustness checks and extensions. First, we investigate whether multicollinearity poses a problem. The highest unconditional correlations are found between the variables social trust and its square (0.96), social trust and quality of government (0.74), social trust and GDP per capita (0.63) and party fragmentation and democracy (0.63). To get an indication of the extent to which high correlations affect our results, variance inflation factors indicate that only social trust and its square stand out as a potential problem. Therefore, a model specification using a mean-centered social trust variable and its square have been employed.
24
Results from this regression, as well as for specifications excluding and including the other highly correlated variables, are reported in Table 5 .
[ Table 5 near here]
As indicated by the results, the non-linear u-shape remains significant throughout, both when using the less correlated mean-centered social trust variables (the first model specification) and when excluding variables with relatively higher correlations. Overall, the mean variance inflation factors are below the conventional thumb rule of 10 for all models. Thus, our results pertaining to social trust do not seem to be spuriously caused by collinearity.
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Second, we conduct our regressions for developed and developing countries separately (following the classification in Arnone et al., 2009 , where we merge developing and emerging economies). In the left part of Table 6 , we report beta regression results for the multiple imputed samples. As can be seen in the first two regressions, we find a u-shaped relationship for both groups of countries, with statistical significance in the case of developed countries. To better understand the 24 Mean-centering of the social trust variable, i.e. subtracting the mean value of social trust from each observation, reduces the correlation between social trust and its square from 0.97 to 0.59 and the variance inflation factors for both variables to below 6. 25 Results for the mean and multiple imputed samples for the corresponding model specifications are similar.
non-significance for developing countries, we looked at the distribution of social trust scores for the two groups and found that there are few developing countries with high such scores. This feature of the data, rather than social trust not being important, might explain why we do not get statistical significance for a u-shape. Our third regression in Table 6 gives some credence to such an explanation: when excluding the squared term, we get a statistically significant, negative relationship between social trust and CBI for developing countries. This indicates that the part of our theory that concerns a perceived need for CBI reform, and which supports a negative relationship, is relevant for these countries, while the ability to undertake reform, which has to do with high trust levels, cannot be shown to matter.
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[ Table 6 near here]
Third, our main CBI measure is of a de jure kind. Relating to the discussion in Section 3.1 above concerning the relationship between de jure and de facto CBI, we have conducted an analysis using a proposed proxy for (absence of) de facto CBI: the turnover rate of central-bank governors (TOR).
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The TOR is calculated based on the number of actual turnovers, excluding regular turnovers, and the data come from Dreher et al. (2008 Dreher et al. ( , 2010 and Sturm and de Haan (2001) . Results from this analysis are reported in Table 6 for the non-imputed sample. For the full sample, the results suggest a positive relationship between social trust and the TOR, while a non-linear relationship is not supported. Since a higher turnover rate implies a lower level of central-bank independence, the positive relationship with social trust means that CBI decreases as social trust increases. This is consistent with one of the theoretical mechanisms proposed in our paper: that social trust affects the perceived need for central-bank independence. The more trust there is, the less need to "take away" decision-making powers from politicians and give it to an independent central bank. The other theoretical mechanism which we propose, that social trust affects the ability to agree on reform, 26 When looking at the non-imputed sample, with very few observations for each group, we find that the ushaped relationship for social trust is significant for the full sample but for neither group separately. This suggests that an important part of the variation driving the significant results for the full sample comes from variation between developed and developing countries and not just from variation within each group. Results are available upon request.
27 A drawback with TOR is that it needs to be calculated over a "sufficiently" long period. Using too few years yields a variable with low variation between countries. We have used data from 2003-2009 to get a measure that is comparable to our main CBI measure.
does not seem relevant for this measure, at least not for the full sample. One possible reason could be that perceived need trumps the ability to agree, in the sense that even if the latter increases with social trust, it is of no importance if nobody wishes for what could be agreed upon. We then split the samples into developing and developed countries separately, and results are reported in Table 6 for the non-imputed sample. They indicate that a non-linear specification obtains for developing countries, i.e., central-bank independence first decreases (TOR increases) with increasing social trust, but for higher levels of social trust the effect reverses (implied by the squared social trust variable).
Thus, the inverse u-shape found for TOR corresponds to a u-shaped relationship for central-bank independence for developing countries, in line with our theory. We do not find significant results for developed countries, but as pointed out by Klomp and de Haan (2010b) and Vuletin and Zhu (2011) , this may reflect that TOR is a measure more suited for developing than for developed countries (while the opposite holds for our de jure CBI measure). When we use the imputed samples (from which results are available upon request), the non-linear effect is not significant for developing countries. Rather, we find a positive relation between social trust and the TOR, i.e., a negative relation between social trust and CBI. Interestingly, this mirrors the finding for developing countries when using our de jure CBI measure and when excluding the quadratic social trust variable, as reported in the previous paragraph.
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Fourth, even though we see no strong reason for social trust to be affected by central-bank independence (as discussed in Section 2.5), we nevertheless undertake a robustness exercise in which we only use the average of those trust values that predate CBI reforms in each country (applying the same methodology as for the other explanatory variables). The drawback is that the number of countries for which social trust is observed is considerably reduced. Using this "before CBI-reform" social trust variable does, however, not change the relationship between social trust and CBI -see Table 6 . Reassuringly, the same u-shaped relationship attains statistical significance. This is not surprising, since the correlation between "the before CBI-reform" social trust variable and the one used in the main analysis is 0.96. Table 6 .
Sixth, to see to what extent our results are affected by extreme observations, we have reestimated models on a sample excluding the top and bottom 5 percentiles of the social trust distribution, as well as on samples trimming the tails of the CBI distribution. The results, which are can be seen in Table 6 , indicate the same non-linear and statistically significant effect for social trust.
Concluding remarks
The worldwide increase in central-bank independence is one of the most important and significant trends in economic policy during the two last decades. The purpose of this paper has been to try to explain central-bank independence as a function of social trust. Interestingly, no previous study of the determinants of central-bank independence has analyzed this relationship, in spite of there being a natural link between the basis for making central banks more independent -i.e., a credibility or lack-of-trust problem -and social trust.
On grounds of theory, social trust can be expected to affect the level of central-bank independence differently depending on the trust level. At high levels of trust we expect a positive effect, since the ability to implement reform is high. Trust entails lower transaction costs of political agreement about reform and makes it easier for politicians to delegate power to independent central bankers. Politicians in high-trusting societies not only trust each other but independent central bankers as well. At low levels of trust, we likewise expect a positive effect, in this case because the perceived need for independence provides a strong incentive to reform the standing of the central bank. This is because the time-inconsistency problem is worse and the credibility of political decisionmaking weaker. Lastly, countries with an intermediate trust level have neither the sufficient perceived need nor the sufficient ability to implement far-reaching reforms, which is why we expect a lower degree of independence for that group.
Our empirical results confirm this theoretical reasoning: the relationship between the variables is shown to be u-shaped. The results largely withstand several robustness checks, such as using mean and multiple imputations (in addition to original data), using different regression methods (linear and beta regressions), dealing with potential multicollinearity problems, controlling for other cultural factors and removing extreme observations. When using a different measure of central-bank independence, the turnover rate of central-bank governors, results are slightly different, but social trust remains related to this independence measure (in the case of developing countries, the ushaped relationship was reaffirmed as statistically significant).
Why is this finding important? We suggest that it contributes to a better understanding of why central-bank independence has been implemented in many countries, by introducing a new variable that has increasingly been shown to matter for economic, political, and social outcomes. As such, it can also probably have explanatory value for other types of institutional reforms.
There is surely more work to be done in this area. Newer data could shed light on how the relationship studied here has fared during the financial crisis. To get a firmer grasp of how centralbank independence actually works (or does not work), future studies could investigate cases of conflict between the government and the central bank and, not least, try to discern which factors generate de facto independence. The possible causality problem could also be addressed in novel ways, possibly through case studies and studies that, through new data, are able to more clearly identify exogenous variation. Lastly, we suggest that social trust is a suitable candidate for future studies on what makes institutional change and reforms in general come about.
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